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(57)Abstract: 

PROBLEM TO BE SOLVEDiTo provide a linker compound 
capable of simply fixing an oligosaccharide chain to the 
surface of a support for analyzing protein in one stage using 
an oligosaccharide of every kind isolated from the natural 
world and obtained by refining as it is and capable of 
obtaining the support for analyzing protein reduced in the 
effect due to non-specific interaction based on the 
hydrophobic interaction with protein analyzed using the 
support for analyzing protein and capable of continuously and 
quantitatively evaluating the coupling interaction with protein 
of every kind. 

SOLUTION: The linker compound has a structure 
represented by formula (1) and can fix the oligosaccharide 
chain in a ligand to the surface of the support for analyzing 
protein by an S-Au bond in one stage. 




LEGAL STATUS 

[Date of request for examination] 24.07.2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] BEST AVAILABLE COPY 

[Patent number] 
[Date of registration] 



http:/Aww19jpdLncipi.gojp/4>Al/result/detail/fnainA^ 2005/04/14 



Searching PAJ _ 2/2 ^—v 

[Number of appeal aga^l^examiner s decision of 
rejection] 

[Date of requesting appeal agafnst examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http;/>\vww19jpdLncipi.gojp/4>Al/Fesult/detail/fnainA^ 2005/04/14 



Japanese Laid-Open Patent Application No. 
83969/2003 (Tolculcai 2003-83969) 



A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 



B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

2. A linker compound represented by general formula 

(2). 




5. A linker compound represented by general formula 

(5). 




• • • (5) 



NHSOgNa OSOsNa OH 



I 

[MEANS TO SOLVE THE PROBLEMS] 
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[0029] That is, in order to solve the foregoing 
problems, a linker compound according to the present 
invention is represented by general formula (2). 




[0038] In order to solve the foregoing problems, a 
linker compound according to the present invention is 
represented by general formula (5). 



Na03SO-^ ^ 

Mel 



NHSO3NB OSOaNa OH J ^ -r^N 




HOAL— / " o • • • (5) 

hlHSOsNa OSOgNa OH 



[0042] In order to solve the foregoing problems, a 
method according to the present invention for 
immobilizing an oligosaccharide chain.., brings a solution 
containing the ligand represented by general formula (5) 
into contact with a supporter having streptoavidin (or 
avidin) immobilized on a surface thereof. 



[DESCRIPTION OF THE EMBODIMENTS] 
[First Embodiment] 
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[0115] Moreover, in order to evaluate a biological 
activity of an oligosaccharide, the inventors diligently 
studied to effectively assemble oligosaccharides and 
introduce many oligosaccharides in a single step onto a 
surface of a protein-analyzing supporter. As a result, the 
inventors have found that oligosaccharides can be 
assembled and immobilized as follows. First, as shown in 
Fig 6, a linker compound (biotin linker) having a 
multivalent aromatic amine moiety and a biotin moiety is 
used to assemble oligosaccharic chains, and a 
biotin-streptoavidin (or avidin) bond is used to immobilize 
the oligosaccharic chains on a surface of a 
protein-analyzing supporter such as an SPR sensor chip 
or an affinity chromatography carrier, thereby introducing 
the oligosaccharides in a single step onto the surface of 
the protein-analyzing supporter. Note in Fig. 6 and other 
drawings below that St represents streptoavidin (or avidin), 
and Bi represents a biotin. 

[0116] In the following, as another linker compound 
according to the present invention, a biotin linker will be 
described which includes a linker compound and a biotin 
introduced therein, instead of a linker compound having a 
moiety with a S-S bond within the molecule. Further, a 
ligand using the biotin linker, a method for immobilizing 
oligosaccharide chains using the ligand, and a 
protein-anaiyzing supporter having the ligand immobilized 
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thereon will be described. 

[0117] Another linker compound according to the 
present invention is a versatile linker which has a reactive 
site capable of bonding a biotin to a plurality of 
oligosaccharides, and has a structure represented by 
general formula (2). 




2) 



[0120] The linker compound represented by general 
formula (2) can be easily obtained for example by a 
reaction below. 

H 




[0123] First, according to the above-mentioned 
reaction formula, p-aminobenzoic acid represented by 
following general formula (15) is allowed to react with 
(Boc)20 at room temperature in the presence of MeOH and 
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triethylamine (TEA), and an amino group of 
p-aminobenzoic acid represented by general formula (15) 
is protected by a Boc group (turned into Boc) to obtain a 
compound represented by following general formula (16). 




. . - (15) 
. . - (16) 



[0128] Then, at a reaction temperature raised from 
O^C to room temperature, the compound represented by 
general formula (16) is condensed with diethylenetriamine 
(0.5 equiv.) represented by following general formula (17) 
in CH2CI2 in the presence of HOBt, EDC. HCl to obtain a 
compound represented by following general formula (18). 




• • • (17) 



• ' • (18) 



[0133] Then, the compound represented by general 
formula (18) is dissolved in N, N-dimethylformamide (DMF), 
and the resulting solution is allowed to react with a biotin 
active ester compound represented by following general 
formula (19) in the presence of TEA (2 equiv.) to obtain a 
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compound represented by following general formula (20). 





- • • (1 9> 

F F 

(In the formula,QR represents a group (Pfp) "^^^ or 
a group (Su)i -n^ ) 

BocHN— ^ ^ 




• " (20) 



BooHN- 

\ / „ 

[0138] Then, at a reaction temperature raised from 



O'C to room temperature, the Boc group of the compound 
represented by general formula (20), i.e., a protecting 
group of an amino group is removed (deprotected) with 
trifluoroacetic acid (TFA). In this way, a biotin linker, 
represented by general formula (2), for assembling two 
units of sugar chains was obtained as a linker compound 
according to the present invention. 

[0139] In the present embodiment, an amino group of 
p-aminobenzoic acid represented by general formula (15) 
was protected (turned into Boc) to obtain a compound 
represented by general formula (16) at the yield of 75%. 
Then, the compound represented by general formula (16) 
was allowed to react with diethylenetriamine (0.5 equiv.) 
represented by general iformula (17) under the foregoing 




c f 
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conditions to prepare a compound represented by general 
formula (18) at the yield of 93%, Thereafter, the compound 
represented by general formula (18) was allowed to react 
with a biotin active ester compound represented by 
general formula (19) under the foregoing conditions to 
obtain a compound (ESI-MS (positive) m/z=524.4 [M+H]+) 
represented by general formula (20). The compound 
represented by general formula (20) was obtained at the 
following yields (see Table 2) under varying reaction 
conditions (solvents and reaction temperatures) of the 
biotin active ester compound and the reaction formula, as 
indicated by ^'conditions.'' 
[0140] 



[Table 2] 



Example 
Reaction 


R 


Conditions 


Yield 


1 


Su 


DMF, r. t-.50*C 


45% 


2 


Pfp 


DMP, r. t 


63% 



[0141] As shown in Table 2, the system using a 
pentafluorophenyl group (Pfp) as a biotin active ester 
made it possible to obtain the target compound 
represented by general formula (18) at the highest yield. 

[0142] Subsequently, the Boc group of the compound 
represented by general formula (18) is deprotected with 
TFA to obtain the biotin linker, i.e., the linker compound 
represented by general formula (2) was obtained at the 



THIS RAGE BLANK (usPTO) 



Page 8 Tqkukai 2003-83969 

yield of 91%. 

[0143] Subsequently, the linker compound was used 
to assemble oligosaccharic chains. Used as sugar chains 
to be assembled were sulfated partial disaccharides in 
heparin, i.e., a partial disaccharide structure 
(GlcNS6S-IdoA2S) which interacts with a coagulant von 
Willebrand's factor peptide (vWF peptide). 

[0144] That is, a ligand according to the present 
invention using the biotin linker has a structure 
represented by following general formula (5) and has a 
structure including the linker compound represented by 
general formula (2) with sulfated partial disaccharides 
(GlcNS6S-IdoA2S) in heparin introduced therein. 




• - ■ <5) 



[0147] Thus, the ligand represented by general 
formula (5) has a structural unit derived from the linker 
compound represented by general formula (2), and can 
utilize a strong biotin-streptoavidin (or avidin) affinity to 
immobilize the sulfated partial disaccharides 
(GlcNS6S-IdoA2S), serving as oligosaccharide chains, on a 
surface of a protein analyzing supporter through a 
biotin-streptoavidin (or avidin) bond. 

[0148] The ligand represented by general formula (5), 
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as shown in the following reaction formula, was prepared 
as follows. First, a trisaccharide including the sulfated 
partial disaccharide, i.e., a trisaccharide, represented by 
general formula (13), which includes a glucose unit 
introduced into a reducing end of a partial structure 
disaccharide in heparin was dissolved in a mixed solvent 
of H2O, AcOH, and MeOH, and by an optimum reductive 
amination reaction, the trisaccharide was introduced into 
the biotin linker, serving as a versatile linker compound, 
which is represented by general formula (2), in the 
presence of NaBHsGN. 




[0151] Table 3 shows conditions for the reaction of 



the linker compound represented by general formula (2) 
with a trisaccharide. 

[0152] 

[Table 3] 
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Example Reaction 


Solvent and Molar Ratio 


Yield 


. 1 


H20:AcOH»l:l 


No reaction 


2 


H20:AcOH:MeOH=15:l:6 


47% 


3 


H20:AeOH:MeOH=6:l:15 


60% 



[0153] As can be seen from Table 3, the linker 
compound represented by general formula (2) reacts with 
the trisaccharide in a solvent system of acetic acid, water, 
^and methanol in the presence of NaBHaCN. For example, 
the linker compound represented by general formula (2) is 
allowed to react with the trisaccharide under the 
conditions shown in Reaction Example 3 to obtain a target 
ligand according to the present invention having two units 
of sugar chains assembled therein, i.e., a versatile ligand 
(oligosaccharide-ligand; ESI-MS (negative) m/z=523.8 
[M-7Na+3H]'^-), containing two units of heparin partial 
disaccharide structures, which is represented by general 
formula (5). 

[0154] Then, the oligosaccharide-ligand was used to 
confirm an interaction between the oligosaccharide-ligand 
and the synthetic vWF peptide, using SPR. First, by the 
strong biotin-streptoavidin affinity, the compound 
represented by general formula (5) was arranged on a 
surface of an SPR sensor chip having streptoavidin 
immobilized thereon, and the interaction of the compound 
with the heparin-binding model peptide was examined, 
and usefulness^of the compound was evaluated. 
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[0155] Referring to Figs. 7(a) to 7(d), the following 
will describe a procedure by which the 
oligosaccharide-ligand is immobilized on the SPR sensor 
chip. 

[0156] According to the oligosaccharide-ligand of the 
present invention, a solution containing the 
oligosaccharide-ligand is brought into contact with an SPR 
sensor chip having streptoavidin immobilized thereon 
(streptoavidin-immobilized chip). In this way, the 
oligosaccharide chain contained in the 

oligosaccharide-ligand, i.e., the oligosaccharide chain 
incorporated in the biotin linker can be immobilized on a 
surface of the SPR sensor chip in a single step. 

[0157] The streptoavidin-immobilized chip is 
produced as follows. First, as shown in Fig. 7(a), a surface 
of a glass substrate is coated with gold to form an SPR 
sensor chip. Next, as shown in Fig. 7(b), 
4,4-dithiodibutyric acid represented by following general 
formula (21) is immobilized on the surface of the SPR 
sensor chip by Au-S bonding. Then, as shown in Fig. 7(c), 
the 4,4-dithiodibutyric acid so immobilized is allowed to 
react with N-hydroxysuccinimide in the presence of 
water-soluble carbodiimide and activated. Finally, as 
shown in Fig. 7(d), an end amino group of the 
streptoavidin is condensed, i.e., streptoavidin is 
immobilized; 
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(HOOCCH2CH2CH2S)2 -•(21) 

[0160] Fig. 8 shows an example of a result of an SPR 
sensorgram, in the case where streptoavidin was 
immobilized on an SPR sensor chip. The horizontal axis 
represents time during which a running buffer was flown, 
and the vertical axis represents resonant angle change 
(RU: response unit). 

[0161] Further, in Fig, 8, the arrow X represents an 
injection of a streptoavidin solution, and the arrow Y 
represents an automatic switching to a running buffer. 
Note that PBS at pH 7.4 was used as the running buffer, a 
flow rate of which was 5 pl/min. Further, used as a 
surface plasmon resonance device was the surface 
plasmon resonance device ''SPR670'' manufactured by 
Nippon Laser Electronics Co., Ltd. Then, streptoavidin 
which had not been involved in the binding was washed 
away with the running buffer, and active ester remaining 
on the chip was subjected to a capping (inactivated) with 
IM aminoethanol. The amount of streptoavidin finally 
immobilized was quantified by a change in the resonant 
angle caused by the capping with aminoethanol, with 
respect to the baseline before the injection of 
streptoavidin. The immobilization quantity of 
streptoavidin in the sensorgram was 2930 RU. 

[0162] The oligosaccharide-ligand according to the 
present invention can be immobilized on the thus 
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produced streptoavidin-immobilized chip by the strong 
biotin- streptoavidin affinity. With the 

oligosaccharide-ligand, an aggregate of oligosaccharide 
chains can be immobilized in a single step on a surface of 
the sensor chip when a solution containing the 
oligosaccharide-ligand is brought into contact with an SPR 
chip having streptoavidin immobilized thereon. 

[0163] A specific example of the solution containing 
the oligosaccharide-ligand is a PBS solution of the 
oligosaccharide-ligand. 

[0164] According to the present embodiment, a 
sensor chip having a heparin partial disaccharide 
structure on a surface thereof was produced as follows. 
First, the sensor chip having streptoavidin immobilized 
thereon was immersed in a solution containing the 
oligosaccharide-ligand, e.g., a PBS solution of the 
oligosaccharide-ligand. Alternatively, as described later, 
the solution containing the oligosaccharide-ligand was 
injected into the sensor chip having streptoavidin 
immobilized thereon. Then, the oligosaccharide-ligand was 
immobilized on the sensor chip through a 
biotin-streptoavidin bond using a known biotin-avidin 
specific binding interaction. 

[0165] Next, the sensor chip was used to measure 
the binding constant Kd of the sensor chip for a vWF 
peptide. Fig. 9(a) shows an SPR sensor chip having 
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streptoavidin immobilized thereon. A measurement of the 
binding constant of the sensor chip for the vWF peptide 
was conducted as follows. First, as shown in Fig. 9(a), 
oligosaccharide-ligand-containing PBS solutions of various 
concentrations were injected into the sensor chip. Next, as 
shown in Fig. 9(b), the oligosaccharide-ligand was 
immobilized. Then, as shown in Fig. 9(c), vWF peptides of 
various concentrations were injected. An example of a 
sensorgram thus obtained is shown in Fig. 10. 

[0166] Fig. 10 shows an example of a result of the 
SPR sensorgram in the case where vWF peptides of various 
concentrations were injected into the sensor chip having 
the oligosaccharide-ligand immobilized thereon. The 
horizontal axis represents time during which a running 
buffer was flown, and the vertical axis represents resonant 
angle change (RU). 

[0167] Further, in Fig. 10, the upward arrow (t) 
represents an injection of the oligosaccharide-ligand, and 
the downward arrow (j) represents an injection of the 
running buffer for washing away the 
oligosaccharide-ligand which had not been involved in the 
binding. The oligosaccharide-ligand, whose concentration 
was continuously varied from 1.39 jiM to 2.22 pM, was 
added to the sensor chip. Note that, a PBS at pH 7.4 was 
used as the running buffer, a flow rate of which was 10 
pl/min. Further, used as a' surface plasmon resonance 
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device was the surface plasmon resonance device 
''SPR670'' manufactured by Nippon Laser Electronics Co., 
Ltd. The amount of immobilized oligosaccharide-ligand is 
equivalent to a change in resonance angle (RU) with 
respect to the baseline, when the resonance angle 
becomes constant with an excess oligosaccharide-ligand 
washed away. The immobilization quantity of the 
oligosaccharide-ligand in the sensorgram was 140 RU. 

[0168] Subsequently, a vWF peptide was injected into 
and bonded to the sensor chip having the 
oligosaccharide-ligand immobilized thereon. Then, the 
oligosaccharide-ligand was dissociated from the vWF 
peptide, and a resonant angle change (RU) was observed. 
The vWF peptide was added to the sensor chip by 
continuously varying its concentration from 0.5 jiM to 1.0 
pM. The binding constant Kd was calculated by using the 
binding velocity and the dissociation velocity. The binding 
velocity was calculated from a positive resonant angle 
change due to the binding of the oligosaccharide-ligand 
with the vWF peptide, and the dissociation velocity was 
calculated from a negative resonant angle change due to 
the dissociation of the oligosaccharide-ligand from the 
vWF peptide. 

[0169] The binding constant Kd calculated from the 
measurement had a value (Kd=280 nM) almost equal to the 
value (M. Sobel et al. J. Biol. Chem. (1992), vol. 267, p. 
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8857; Kd=370±100 nM) calculated by Sobel et al. with a 
radiolabeling method. 

[01 70] As described above, in the present 
embodiment, a novel biotin linker for assembling sugar 
chains was provided. Further, the sugar chains were 
actually assembled by using the biotin linker. Moreover, 
the interaction of the assembled sugar chains with a 
protein was confirmed with SPR, finding that the biotin 
linker is applicable to SPR. 

[0171] Thus, the biotin linker has, a biotin 
introduced within the molecule, so that the biotin linker 
can immobilize oligosaccharide chains on a chip having 
streptoavidin immobilized thereon by a known method, or 
on an affinity chromatography carrier, through a 
biotin-streptoavidin bond using the strong specific 
biotin-streptoavidin interaction. 

[0172] As a result, by using the biotin linker, an 
oligosaccharide chain having a reducing end can easily be 
immobilized on a surface of a protein-analyzing supporter. 
Further, the biotin linker has made it possible to directly 
immobilize oligosaccharides on a surface of a 
protein-analyzing supporter after the oligosaccharides are 
isolated and purified from nature, a feat conventionally 
unachievable. 
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[FIG. 6] 
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[FIG. 10] 
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m t (ot^-^miiUFm imsmi/^-j^mizwrni-^^x' 

[ 0 0 1 7 ] t , j£^, 3j- 'J :^^*J*tt:|^fS^^r 
[00 18] Sst, 5ry:/ffi®f»4. -eil-^HFT'»4att 

tmti>izii^v^timim^i^^-^iiiimmi>. o 

i 0 , -m^z. ^SO:t y ::t1Si: ^tiims.f^mTt 

[0019] tadjR, s p Rm^mMmlzm\'^i■■^^y■^^ 
T»4. ffllxtf. ■?--/r«Bifc:«0[Tyi'=^F;t-Si[<9JS^^ 

tClI^-(t"f&K;?i(G.H.Kuzieinko et al., Biocheoistr 
y. Vol. 35. P6375. 1996^)*5=SrStl.ft^S. 
[0020] LiJ-Ujriif^. ±8ES:iB);iCgeS5«0:«rffi»4. 



^=5r3l- y =tmm^i- -y r^ffiCfSSt-lIS-fk-t «. C: t «4 
fSi^:v\ ±iB«!5lw:^jS(c:J:0:ty:J^i®(iWl 

[ 0 0 2 1 ] ±E«E3|5<0^r^-C:ty :f;BS[Sr^-y 

^,il|,5j-y :/ffi?:^O*^fflV%t-e<0:ty ::fiSI»Sr^-y 

[00 2 2] $^,tc> 5i-yrf©iBk^»i^teffli:f^ffl-r 

mi7y ^ -7- '(-ifxj-^Vi^vy ^ -<o y Jifyi^tL 

[002 3] Ji-yaHMSr^^-fbS-ti-, ±12 

Lit S P RfflO-t: V-H^f- -y r±Jt(±r 7 ■< -^n 

fk^s^flav^jt y HMof fc^y ^yx h *f - -y 

[0024] *%B8{4. ±85RlliiC^»8l-^-&;ttf>i:^r 

9fffli03:Jt«5Srt#S d ti)<X't S y y:i7—it-^^iiJiZf 
[0025] 

Bmma-i-^K^tmuzmM. ^^r^mzs-sis 

mX-t^ C: t T\ Jj- y l*I{cSfMJczf AT# 

tm^ y >';4f-fk-^iitffi/iatf t ^^tc. ;t y ^^m 
m^^izmt. m^^mmyyij-{t^t<omzjB 

- b u;t^ 1 1 < li'fibm&mmmmMimmizm 
LJtx h h r hw ( t ysiir bw ) k iMi^ 



m 
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[0027] 
Ut8} 




COHN 




[00 2 8 1 T-asixi. Z b iimt t TV^* . 
[0029] 4;t. 2|£5SB(C*'*»S V ft^Ji. 



[0 0 3 0] 




[003 11 r^Sil&ikSr^fcLTV^^. 
[0032] *^BH(C3!?>*-^ i;^*^ JJE^IBS^ 




[0033] 
[-ftlO] 



NHOC 




(3) 



[0 0 34] T'a^fl^.rh^<$Sh LTV^i,. 
[0035] i; X? > ±ie<^MilI2: 

' /r^ J OH 



[0036] 
Utl 1] 



NHSOaNa OSOaNa OH 



... (4) 

[0 0 37] Tm^fl^C:t^WSitLX\^h, [00 3 9] 

[0038] :^mm(zi)-i)-^ V iji^ Y\t . iiwmm^ 
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[004 0] Tm^tltZkiimtLX^-^h. 

[00413 *%BgtcA-*-s^i; ^mmom^itum 

*1£T*-oT. ±.ie-IK^ ( 3 ) ^/cti (4 ) -C35$it 
[00421 *%bBIc*>*^S3M; :flS®WlI^-{tS-S 

[00433 *5|iSfc:*>*»*Sa«»«fffl<0^a^«. 

j=sa<7)i8gi?rfi?^-rs3tJ6(c, jje-jSj? (3) ttcii 
[00443 :$^^mi,zi}^i)-&m&ni^mm(o^m±. 




NHSO3- 0SO3- . 



[00483 vm^iim^nm^-mtm ( g 1 c n 

S6S-IdoA2S) ^-iX7mtCW\1^L, iiSai^i- 
"tiSflJjS (Gl CNS6S- I doA2S) i;a«<?)5 

v. 

[0049] 2(s:%Ha-c<±. :t V ■^mmi:mmzmxx-^ 



[00453 

tzwmit-r?>^btn'atmz, &&mt^mff>^ 

ii:^:m\,^x»i^&m&'St<r)m7ii'ms.^mi,zmrs< 

'^tcom^iismFmimm^t/o^d^izmmx'^ 

(SPR) ffiSrfflv^t, fflii*«BJ5g5rSffiHl::ty:<"«Sr 
JJ2SPR<?5-te^"9-f->xrfcSft$J:<ll^^L. S^tO 

LT S P R<73-k>-^^vTitm txm-^ v T 

'J y+oTsB-ayt ( 7 > 

[00473 
Ifl:l33 



■ • • (7) 



mz^i^^mi-kwz^ 7LMzi.y), :»fmfAzii\^x 

[0050] *:|^6HBC*»A>i. y y;*— /b-g-ifiUs 
(1) 

[00513 
[fl:l4] 
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OOHN 




(1) 



[0 0 5 2] T^$n^fifatS:WLTV^-&. 
[00531 ±Mi-mi ( 1 ) vm^tih 'J yA-<ti 

I 



[0054] 

[^1:15] 




{Boc)20.a3N 



MoOH 



NHBoG 



0 



EOC-HOHOBVCHjClz s 



COHN 



NHBoc 



[00553 T-^SitSRjetCj: 0^ t^S J: f: *<T 

[00563 ^-r, ^tftHi^'r s >-e*STlE-»3i: 

(8) 

[00573 
[fl:163 



HzN 




• • • (8) 



[00 58] T'^^n-5>m-7x^l/yi^'r5>Sr, Jt 
la^^tC^-r J: a tC. CHg oh (^*. MeOHt 
le-r) *5j:tX<C2 Hs )3 N (S^'. Etg Ni:ia 
-t) 0#^T. ( (CH3)3 COCO) 2 O (^4^, 

fibt (8) t:-asirsm-7x-u>>^'r$>'^7)--:6-<o 

r^yS^r. t-rh^>'*/P;Kr:;PS (-coco 



(CH3)3 S: BocSi:ia-r) T«l 

[0059] 



(Boc 



C9) 



NHBoo 



[0060] xm^tih^t-^m^'^^tih. 

[0061]<?:CC. ±IB-HR5t ( 9 ) •csstii>fl:^ 
±Je^lS5^(cS^^J: CH2 C 1 2 

^ K (^ff. EDO • HC 1 tlS^) . Ml/ 

{c. i-bh-n^i/'^yvhyry-^KiW. hob 

(10) 
[0062] 

[^1:18] 



COOH 



(1 o) 



[0063] vm^tL^i-^ip hi^tm^Rm^'^hz 

fctciO. TtE-iS5C (1 1 ) 



[00 64] 



• 
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NHBoe 



OOHN 




[00651 x-m^tit^^imhtit. 

10 0 6 6 3 <KV^T\ ±ie-«^ (11) X-mtllit 

«Ii»f0lCfc:TM;7/l':ta»l!(3W«. TP At 
ttt) t:J:'9BocSgr^-rs::i:lcJ:'?. ^i-^Wc 

10 0 6 7] :mm<7)mmT\i. ma-m: ( a ) 

c-fbLTflSEHKS (9) -C^S^L&fll^STS^O 

c - Hc ifcit^HoetcoffirFTmrieHR^ ( i 




[0070] •cm^tl?>Wii^<O03lf> V't:^&-thZ 
[0071] 't^j:h%. :^%mi,zi}^*'^±m-m^ 



• • • (n) 

frlB-jR5t (11) t-a?iX'l.-fb-^$r«Z*8 6% 

t^tJt. -t^oa:. i!fia-«^ (11) ■cisstL^'ft 
S:Ksfe-r & i fc J; o , liria-ffiec ( i ) rsiSfLS s 

[ 0 0 6 8 ] iKEV^r . Z.m y*— (b#!|S8<^RIBttSr«l 

^thi-*). Tifi-JK^ (3) 
[0069] 

[<l:2 0] 



NHOC 

] 

... (3) 

[0072] 
(ft2 1 J 




OH + 



OH 



H2N 



NaBHsCN 



AcOH-H20#H=3^7lC 



j(oH ^NH 



NHOC 




[0073] ct ^tc:. iRriE-^* ( 1 ) T-^ 

^flh^)Vi2-\t^^. NaBHaCN. C H3 CO 
OH AcOHfclBt) i5J:t^H2 O^O^^HflET. 

P H 3 . KJSiSffi 3 7X;^CTTsS-«l^ (12) 

[0074] 

[•fl:2 2] 



HO 




<12) 



[007 5] T'^$^i&D-i/;un^xhal^tr5yfb 



• 
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[0076] :^mm(mmTii. mz—^ ( i ) 

^tih 'J y:^-it-^mt:±si^TX'-mA (12) X' 

tRmx'^fz. 

10077] :i<7)3:o iziH'mz=J:x)Vy ^ H^^ ( S 
M.^ifet^sT'^-^e-^ (S-Aui^^) S-ti:^<. 

[0078] ^^:*)*>. *l|BBt=± Wf, 'J 

B^-jR* ( 1 ) T-SStliU ft^C*3R-r« 



[0079] JbsE L3t >J >-;<7— (b^*l/t U;*' 

Ht LT: BuE-flg3t ( 7 ) Ta§ix^«^^<50g5iJ--|| 
^jS(GlcNS6S-IdoA2S) ^^fS 'J XfV 

[0080] *^BHt=;*»3!i^s±ie u FJi - mi—m 

S ( 1 ) T-a^ilS 'J >-Xr-fli-&?&5-Byie-JS^ ( 7 ) 
■CaSfvSg?ii--|ll83§ ( G l CN S6 S - I doA2- 

tSii (G 1 CNS6S- I doA2S) SrlafSL/::*^ 

9,TiE-«a:(4) 
[0081] 
[ib2 3] 



NHSOaNa OSOJtU OH 



[ 0 0 8 2 1 T«StLSa5i2:^UTV^-S>o 
[0083] ±l2-iKSt (4) "CaSil-^U 

-OSOgNa 



• • • (4> 

[00843 JJSHRsS ( 4 ) TaS^-L^«5tS:^€» 
y;<f>'H (GlcNS6S-IdoA2S-Ligan 
d ) TiBRiSjC 
[00853 
[^t:2 4] 



NHSOaNa OSOsNa OH 




NaBHaCMCaO eg) 

AcOHA<20/MsOH= 

0.06/1/^8 



OSOsNa 

A O / 




O 



OSOgNa OH 



NHOC 




[0086] Xif^^flh^O CC. ^N'U >com6^mmT 5t ( 1 3 ) 

fc^ii**. -r^i^*^. miie-^^ { 7 ) Tmttih^^^ [ o o s 7 3 

-|gW5i (t/T. G 1 cNSeS- T d oA2S^fB [(1:2 5 3 



• 
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MeO 



[0088] •C'^Sit^tflii5r^rri>=M$r^O*a 

T-giM^fRLTfet . zco^mtmi-mi ( i ) -ca 

$tL«.'jy;«— fk-^tS:. CH3 CO OH (^*. A 
cOHtia-T) /Hj O/C H3 OH (jC*. Me oh 

fc la-r ) <r>m.-^mi^'¥i.zx . n a b H3 c no#?3et. 

Sit:*<r&*. ±ffiH«tt. «RI;ttf rs.Koshida et a 
1., Tetrahedron lett.Vol. 42, pl289, 2001^ j tie 

ft^S-a^-f. 5rfe, NaBHg CNtt, lO^a(eq) 
[0089] 

[i^l] 



(13) 





No reaction 


No reaction 
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CO 
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00 
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CO 


co 


CO 




CD 


CO 


CO 




CO 
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1 






f-H 

1 
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1 
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1 


i's' 


















s 


S 


c 


) 
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o 
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1 


^ 


la 
as 


o 
*-t 


'a 
o 
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-a 
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00 
CM* 




'a 
I— 1 


p 


'a 
p 


-a 
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a 
p 

»H 








CO 




U7 



[0090] ^rfc, mifp. a) «6mM, b) til3 
mM. c) {i3 7mM2-^-f. ■ 

10 0 9 1] Htie-sst ( 1 ) x-m^tih u fb-^ 
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hmt J: 0 1> mTE-HR* ( 1 ) Tm^iih V yij-^ 

TTiirSB-«s { 1 ) -ca^^is y fk^fczs 

i: S:RlBS-fr 2. i i (c J: 0 , i^W!^Vit!•i}^^> SW<7) 'J J? 
VH (GlcNS6S-IdoA2S-Lisand; 
E S I -MS (negative) m/z =1072. 15[M 
-3Na + 2H] - ) ?:i#|,C:t3!>iT-#S. 
[0092] d t LTff 4.it3t*i^BH{c*>*^S 'J 

^«^-?-yrfc€rftttS*6wfc(Cj:0. iix*. 'J ;y :^ F 

tc-g-*ftl.:t U r^H^, -o^ D . Itiie-jR^ ( 1 ) T-^ 

as-, 0iJ;e.lJllIfc:S^1-±-5fc:Au-S^-^i&^LT. 

sj^^^ :fi- f - •/ Tijimmc vzn^zmm. ( g 

lcNS6S-IdoA2S) OHiJ^C^ 7;^^'-$:}^ 
fiS$1ir-C^:l.-fc>'-9--f-yrd5^^*i.*. ^rfe, 01 
tf. N S 6 SJJ±set>J:Sf*-|lflBt ( G 1 c NS 6 S 
- I doA2S) <^-3^G 1 cNS6 S2r^L, I2S 
{±IdoA2Se^L, Gfi^'ywa-J^^ffi^^. 

[0093] *^BB{C*»*>*-haLfc«- "J #V 



MO 



[0094] ^Si<ommizt3\,^xii, m^-m^ 

( 3 ) *7tii { 4 ) V ii> Y<r>:^ ^^-fUm 
Se!t(0. ImM) K.. mmt:^X'n-7-4y^Lt::^'v 
^gcOf-yr^2B$rBlfIiIL.. IrTE-flSS ( 3 ) ttzii. 

(4) T^$n&'J;yyK4>iOS-SiS^2rf-yraS 

co^fcoAu-sfe^t^S-frs^iiciot:. 

tit2ffiS<0^-y7'«0|^#Sft*)1fS<^ffl^> •^i^JfllJtr 

n^f^ymr. BSAi:is-t) ^^MfikLTfiyst. 
^sr^x^v^D-iim: (B*u— r-m^*ti?, s p 
R67 0) ^m^'^xm^-th^tizx'omtLti. 
[0095] ^ti. ±wm&^z^K^x^i, Jtmntna 

(v> ■"G.M.Kuzieinko et al. Biochemistry, Vol. 35, p 
6375, 1996*j {C$8^$iiTV>S j: o^ri^litgSf^ffl 

l-f:S>^vr<0$mmff3tSS.i¥mi:. O. l m g/m l O 
BSA2:IS?£li: L-TfilfflL. aST^X^: 
( B*V— r-lg^ttS. S P R 6 7 0 ) Srfflv^Tffl^ 

L.3t. 

10 0 9 6 ] 02«. Ti2-«S (1 4 ) 

[0097] 

[it;2 6] 




OH ON 



[0 0 98] T-aSitSe¥3feOi;;yyKS-ffiV%Ti^tt 

(02*, laAtzTS^-T) {=±5ttsmt 
SWiai:f^ffll:J:S^X*'>'X (RU : Resonance Uni 
t) tWie-iK^ (3) T^Six?.:*f6Bjioy;«r>-h-S- 
ffli ^-C A u - S^-&S:^h LT S: -J^ rtcM-g- 

ffl5f^ffltJ:I.VX--tf>';^ (RU) fciOJttgiJr^LTv^ 
i. ^r±5, >'N'y7T<Cl4pH7. 4(?)'.;>'g!^MAil7K 
(PBS) SrfigfflU^^. ifi. A.y7T<0SJ|{45>u 1 
/m i n t Ltl. 

[0099] B S A{i-7;U h -x-^f^'/l- a -XizimS. 

fJie-flSSE); ( 1 4 ) t- 

®t:-ft ^ B S A 5: Jn t CI 5 , A tc^i^-r J: -3 
'SrUX-ityx ( R U) iimm^h.. 1 2 4 0 tc7jJtD^;ft 



[0100] Clilti, BSAt^-y7'±<7)ia*1±J©i:0 

(01013 |S|tiHK<^BSAS-. Au-S«i-^ 

■f VXtKVX (RU) (±(5(511^ t^rO, 

Be-«!sC ( 3 ) T'^$itl)*5|BHoy ^yvHS-fflv^TA 

[0102] tfz, mmz. mz-m.-^ ( a ) x-^^^ix 

& y K I, ^X±.T& L tz-}5miz J: y 'v/ ^• y >'<7)a5^i- 



• 
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nmSm (GlcNS6S-ldoA2S) Sr@«-fkU 
Y IGLKDRKRPSELRRI ASQVKYA-N 

H) t(r>ms.«FmizXi,uxjti:yx (RU) ^fflr 
7X^y#WIJIffi(B*l'— (T-^^ttS!, SPR67 
0) SfflV^TSKL/^. 

[0 1 03] S3*, SlCti^tLTG. Img/m 
1 ^OBSASrffifflU/c^&^cO^;^^?^^ (RU) Sr^^ 

iKD{ilSHfcU-C2juM<0^^vWF'<r-f-H£'ffi 
fflUfc«^<OU;^-Kyx (RU) SrSH". =S:*J. Ay7 
rlCJ4pH7. 4cOPBSS:isBfflL«:. Afc. Av7t 
Og£g« 5 A 1 /m i n i: tfc. 
[ 0 1 0 4 ] B s Att's/ty >- 1 ^N^SWtcfilsWrtas 

[0105] -It, ^f<vytt^ns.i^m-ti>ztA< 

F'^^r-?- H B S A<7>f^i? 0 {c:fflv>T S P R^MS L:/t: 
fcC-^, «lDC^-rJ:p{::B84.*«5r^^iaiia*««ill$ 

[O1O6]04W. ^BKvWF'<r-f-Hi^5eSS-0. 
0 5 At M7!p*s> 2 . OiMUt. X'^^miZ'm.^-^Xm^- 

jiKsC ( 4 ) •c-^$it& uxfv Ki&ia;t-fkL^^»/r±t 

■:>;t^tiSr7irr. ■^itvWF'<.r^F<5^-f->yr'v 

fib. •^fievWF'<.7-f-?'A<fllSftT^4tk:^L7t;ti:C: 
V^Tfc, Ay7rfc:{ipH7. 40PBSS:ffifflL, A 

Xty^^m^ga rsPR67 0j SrfflV^Jt. 

[0 10 7] il5<7)lSE{i. c:ofc#olil^«<^?s^l;, 
^^j:hh. Bole-toe (4) •C^StL*y;*>FSrllI^ 

0-7-.y7-/>^)|D^^tS<7y^^t; (i,;^,;}?^^ (RU) ) $ 

[ 0 1 0 8 ] II 5 iZTprfi^ r> fc:±ia-&« vWF'^rf - h 
iRKlcStT&VA.-Ki';^ (RU) *>f,feS^ffi5ra^U 



i-J: 3 friB-jK5^ ( 4 ) T'^Sns y ;<f V H ( G 1 
cNS6S-IdoA2S-l igand) SrfflV^/ilS 
•g-ttt, Sdbel^fimiSmVmiiZi. ->T*»^tffi(M. Sob 
el et al. J. Biol. Chen. (1992), vol.267, p885r . 
Kj =370 ±100 nM)t4^^iZi&\m (Kj = 2 10n 
M) ibm^h^tlfc. 

[0109] i!fie-iS5C ( 3 ) vm^ti^ 'j^y 
[0110] ja±<?) J: p (iffis-®^ ( 3 ) x-m^tih 

y ;«f V H S^ffl^flSLfcf- -y rSrfflV^r vWF *<?>^'? y 
Vl^-^ ySr-irtf^^'^r^ H teo^-^^ift^ S P 

$ 4>tc^'v«y j'fc c:<^«'^rf- h (•^^vwra;. 
r^H) fccosiEj^SK, fc:{i(r^ti^a*5SPR^ 

[0 1 1 1 ] S^:, «±«it*'A,, 2|s^DH{::*^*>a± 

( 1) x-m^tLt vy^-{t^i.:t*J:mm 

[0112] l3±(f)Xol,Z. -4i^mi,ziiU:£, StcTS 
S^rMm:& (GlcNS6S-IdoA2S)t:, 

SrfflV^•C. eS®Hl:i:^SrAu-S4S^a::rt-LT^-/r'^ 

[0113] ^t5, ^^BBtctev^Tli, 'V'fyy^-^ 
aast U-C±JeU;t-^^vWF'<.rf-FSri5lfflUc 

[01141 ja±<o J: d Jriitf . Jiie<?)y 

ft^ftjfflv^^ilf. ^^JS^^tLT^r^-S^tyd" 
$g|glrf- -y r*ffitcfj5ISgtlil^-ffC-§:.2. j; d tc^e-^^Jf 

[0 1 1 5] ^^.K. ^imsm'mi. 
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[0116] WT. *?£B3{c*.A.|,fficoij yj^—ft^ 

:^-{z'o\'>xmm-hhmz. m^'^i->"jy^-z:m 
m<o^mz^\,^xmm-rh . 

[01173 *^BHtc*»*>i.fll20'; y;*— fk-^Ji. b' 

4$o7t^i!Sfflj^i;>'*-TJ>0. — «S (2) 
[0 118] 
[■ft:2 7] 




H2N 



(2) 



[0 1 19]T&^tim^z:^LX\^^6. 

[0120] _hia-«^ ( 2 ) vm^ti^ U y^-{t-^ 



[012 1] 

[^1:2 8] 



H2I 



C02H- 



(Qoc)20.TBA 



MeOH.rl 



BocHN 



O2H 



■ NHg (O.Seq) HOBtWSa 



BocHN 



BocHI 



BocHN 



TEA(2oq), conditions 



BocHN 




TFA 



[0122] -C^^ix-SRlStcJ: y)m^\^znhZt 

[0123] ^-r, ±iet^RiC^tcL7t:3!?^'oTTi2— fiJ 
5? ( 1 5) 
[0 124] 
Ut2 91 




CO2H 



(1 5) 



HioiT/h UX^;ura > (TEA) c^)tf^T. (Bo 
c ) 2 O^M?^C;:TRi5$ii:r±ie-^5^ ( 1 5 ) 

^ix-s. p - r 5 y ^,g.#i}?iOT = y&i: b o c ST'f#.ii 

( B o c-fb ) -t-^ ^ ^ tc J: 0 . TiS-^^ (16). 
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[01 26] 



Ut3 0] 



BocHN 




CO2H 



[0 1271 X'^^tltib^mifnhtlh. 
[0 128] mz. Rm^i:OX:i}^(:>m.&zm^^'t 
±iE-«K (16) vm^ilhit^mi:. CHj C 
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